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Abstract of JP1 11 21 849 

PROBLEM TO BE SOLVED: To provide an 
optical amplifier, which has a function to change 
the feed rate of excitation light to an amplification 
medium, is samll-sized and is hardly exerted the 
effect due to the generation of heat from an 
excitation light source. SOLUTION: An output 
level of excitation light which is fed from an 
excitation light source is changed using a tunable 
optical attenuator 13. The attenuator 13 is 
controlled by a tunable optical attenuator drive 
circuit 14. By arranging separately a part 
comprising the excitation light source from a part 
comprising an amplification medium 1 1 , it can be 
prevented that the effect of heat generated from 
the excitation light source exerts an adverse 
effect on the medium 1 1 . Moreover, the part 
comprising the excitation light source is 
constituted as a separate member. By 
constituting the excitation light source so that the 
light source can be made an additional 
connection according to the need, an optical 
amplifier can correspond easily to an optical 
transmission system at the time of the upgrade of 
the system. By forming a part comprising a 
plurality of the amplification mediums 1 1 into a 
package, the light amplifier can be miniaturized. 
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a?nfc^i;ii, assart b-^i^^fti^/h 
%mM \ 6~i 8o^tnfri -o\cnm.co9tmmm, 

-y h t => * * *$M£*iTft**I^^l£^s6ft 

tatHtiiH(«f*tc Aft ^ n s Mi eaigft© u^izmm «t 

•y K 10 

m^m%w£K®iiftzm?L zzt ttm® t-tz m&K 
m=L-v ho 

[000 1] 
[0 0 0 2] 

[^*©s«] ®.&ftm&m<m~>XT2* (wd 

MfEJ^>'XT"ii. ', Wavelength Division Multiplexing ) 

[0003] sfc, ^liifiiigiT^ m&ytmcu-if? 

<<*-Y (LD) ttmmi*. C(DW!& LD fr£f€±-f3 30 

fc*oasiz.^aje3t»K:Mfii fti»4«§§ 

ffi«D4>-ctt^#»«:** < , #*«S©/hg{fc<o»*f;:ft 
oTV^Co fcT, ftiSMISA^ U 
Hifi)t»i:*OlB»lHjKKS, Bftje3fe«4: LTfififfl-TSO 

fcj$sft«j«B** i otstiftTBiiejifiawt^-sc 
[0004] i23tt ^oBiie^aaffloMsR*^ 

tLT3» 5 #X.5n§ (fcJSU 02 3 (a) (tit 40 

2 3 (c) ttS^x^- (C I EN A) ItoWDMyXfA 
W^ny', CIENAMul t IWave Line 
Amplifier Block Diagram 

#88) «Ln'5. 
[0 0 0 5] 0 2 3 (a) ~ (c) ICfcl^T, HtWM 

ytm&mm-rzrzvxDmffi. 2, 3, 4. 5, 8t±a& 

ftilijU 6 tifBiS^iitfJS^ (PBS ; Polarization Beam 
Splitter) , 7im&&M (WDM) 9{iiS(S 

««»»r*fc»©»«ii» 1 ottttfi«**}SL.r«' so 



[0006] 023 (a) tCfcl^T, 4 02&*afiftil£ 

3, 4, s«vA2n «wflw»n) . a 
eftS2, 3, 4, 5 ti^tt^n^ttift-rso aeft 

»2, 3, 4. 5©*tl^n*>6ffi**tl**H:E«lfi 

73i£St±IJ ft* L < RIE WC* * ««, (IS A^ft t> T 
Li:?, *CT, C «S{4BtS3Sbv^3bM»» 

©a* 6 t) LTM«-r 

« 0 a&ftisu, 5t±aig3taa2, 3 ensures 

tt)ft!KM{iaiS^2, 3fc«Kft-3TL*-3T 
^SiLTl'S. Chtt, a^!H2, 3k|5]Ut»cO^ 

«E*j«*nfcaieite»2, 3©as3ttaje^ji4. 5 

©IB&iejfctt, WDM*^7tcJ:t)^j6*n*o WDM 

ft. flfljUf, X;l/tTr>i*' K-y*'77-f/^ (Erbium D 
oped Fiber: EDF) izMZnT, Jfl!Ht*iSMBf * 
toc0aS)tkLTMfflSn-2. o CCf, WDM*^7k 

[0007] co«tfig«, 1 0©raje3fc»Ttt#«MS8 

[0008] 023 (b) (Dm&Kmmt. lo^ae 
jt^ffi®i0ss 1 % 1 -30i©ts 8 , s.tfae7tM 8 

5<oai^*#«*«#«S9i:fr&ftr»TV*o c<D 

wiMKMtfmmvKmmmw (pmm tag 

SCfctf-pfcSflWiT?* 

■r-5 1 o<oaie)te»^603tt*stf&^soT, ^0^0 

[0009] 023 (c) ©les^a, «aoas3 
7 i 6jifsgatiEai£& 1 , %LWt.<Dffl&ytMs, Rt>'ctL6<Dae 

»ftti*i^ffl^t#&nftv^ftto, ae)fe« 8 

fc*U J:ieLfcJ;-5{c, «|SOIfflie3t*8Jc«:, ?SS<7D 
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[0 0 10] WTOKWPW:. WSUHMtos ftifi 

(AG C ; Auto Gain Control ) H>&t} "gMU 
(ALC : Auto Level Control) KilCDfalfflV. OftS^ 

[ooi i] test*, jfis^aeass'X-rA (wdm 
<tt)— tSLTmrntZo wDM£2S5/XT\k-eu:» ->x 

r-A»HI)IJ»*, LT»B*fT3»£- (7 

^■fj&fi^ft*. 20 

[0 0 12] 

[«B#D¥»LJ:$*:-r*SSn 123 (b) . (c) 

[0013] 3iewHgM>Be%aup6fe 
£-r s M«ttM-r s it tb<D$m tm&xmtzim t . ye 

IffcfcoTV*. X, 56Jft»T**iafiyeW4:LTfl!)L 
[0 0 14] WDMf£j^'>X-ri*lCfelt^T-y^^*U- 

t»4 ttBJWKWWt^nT* 9 » W D M £2S > X ^i* 

[0015] ftMmm\Hic®]&Kmttftm-fzz-<7<D 
[ooi6] ©j^»cLD«rnjo\ mts^ntc 



[oo i 7] f/e#, — »»cffl«/^nrv>*yeie«ST» 

[0 0 18] afi)fcSfffc3fc«««Ef*i:*=i*»*fc<fc 
[00 1 9 ] #5P£<DHM«\ «B««f*'N(DB(lfi3 l e<D^ 

let 3 «*w>fct ^«MB»*ai«"r s c t t « « . 

[0 0 2 0] 

[aM*»i£-r3/ci6<D^g] *f6^co^iiti^£Dm 1 

[0021] *?eiflo«i(Mi»ort, mmmfrttstssi 
5'M<tti -Kommyemt* m&ytm^^vrc 

[0 0 2 2] *^O7tti^g§O^2£0MMtCt3V>T 

T, M«©I*g)tj®a-<y hit. Huie^¥atcJ;c.T^ 
»*tifciai)B)teof(iIJtiH*^ l ^@$EftfcitinjiK^-a:T 

[0023] ttm<DKmt8%}<om3<D®micts^T 

ti, 8!ifi3tt*f6a£-r5*a«oiaiBJl£ifiii:. «aoE&e}t 

■rzytmm&ias^x* mi®&ftM3-=->y n*. wis 



[0024] ^m^mmmom 4 ©{asic^r 
* ttu 3 ytmmm* n * >? $ ic ± k> mm. z n t ^ 5 

co 0 2 5] ^m<D9tm<mm<Dm 4 ommicti^r 

it, BAS^^rfl4-rsiljjg^i®^ii^§i!)@^rL--y 

i^^stcti^T, 303215(1^^-^ bi±. mm=i*t? 

So 

[0026] ^m<Dytmm^<o i mb<omm^is^x 
m =1 * * z vmmcDtijm* &&rr s ^a^s-r s c t * 

[0 0 2 7] #5gHJ3cDftlE«fa^-y Mi, SiJ{*co®je^ 
nTftig*gi§**$^&ftii^^y Mcfct^T, M 

[0028] ^wnrnmitm^-v Mi, mv^nm 

[0029] *56wtcJ:*i«f. ae*. -stKtiM 
i fl^fliwt sctiaotm^ disss t 

igytttim-t % z t *< m * -5 0 
[0030] ii»e^«i^7ttSTaa5^?>9jo^L/c 
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[003 1 ] i»ae^A^ai/7?n§ia)g^!(ae3 i djffi 

[0032] S/-c. ^Wtcj:^ ^litiig^afiTtjtg 
n^SIftgtt^fe*5, yWc^tcli, |0j,gft<Dt±iyl#;*: 

[0 0 3 3] 

[^co^fie^jg^] ^ 1 it*wn<DWMW.wmz& 

[0034] 1 1 itm&xz&x-fzctic&K). 
Kttmmtzmmmfcx&Zo 1 2itm^Kt®myez 
&%nrz>&m\iT&%* 1 3 it®&ft<Dmmmfc^<Dm 

[0035] ^nmmmicis^rit. mmtzetm.m 1 

30 tcm&Ktt&msi 2izxtiL, £%ii,Tmffi>mtk 1 1 

[0036] 01 <ommtitmm^<Dmis.xh k> . c o 

40 [0037] *fe, ^luym&m 1 3^r^oTiijje7t<o 

[0 0 3 8] la 2 Rl^^?gig#§£0#|fig©-fiflj^^;-r 
0T'^5o 0 2 Ca) C±, pJS^aglO^(*^fi!c^ 

— (y\i^r^-riM-e^^o nmm.i^mtit-7r^^2 

P,£0^n>J^-h-rSU>X2 0i:. A^L/c^fM 
so 7tcoi3^lcJ:^T^^^i«-rs^ailf<^t>'2 l i:. 
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ls>X2 4^60»i^77^A2 6lCXJl 
<fct>. it~7T-4>V.z. 1 0 0%7fr&£§£-f —SB 

C0 0 3 9] ccDi^tc, oj^yr^^-m^Tcomin 

ft JfeWtp-T * Ct»c J: t», $e#r< £l>*2 3T'<DJt<DK 

[0 0 4 0] 02 (b) tt, ^myT-yr-m&TtDW 

52 7 £«B£62 8atf8tft}WteS2 9 k*»640, 

5o a«3^$SS2 9tX«f S3tlf-i*3 lit, *x 
fiBS 2 7 i: VU5B5 2 8 tc «t -p T BHK3fe¥NMh 2 9 rtSBlc 20 

ISA 2 9rt«BO«»ft^#*3b<Hi;-e» f&I^%Sx.-5C 
fcfcj:t>, ftfcT-A3 1 WS»t5flB3tiBO@fift«:Xfk 
mcfc^WtJ. CCT, *AJK5 2 7Wt, SSJaft 

2 9 tm<omsMtwazn* ctic&K>* *> 

Qm&2 8ft>€>H<9J;-3ftfl^tfaifo£ttTt,, flSEcQ 
***efclcJ:»>, fttT-A3 1 <DilfT7D ft 

[ 0 0 4 1 ] 0 3 ii*«iflo3te*«is<os 1 vmrnm 

•v K 4 0 kftittiS&4 1 tfrSftoT^, a£%SU 
TV*. co«tdfc1SS!(<0iaig7 , djfg4 3*3SW-«ci:fc: 

*w*oafi3t*jt*««4 itcjasm-r«c4:^ 

&ifiinT'*SJ:5fc«j*LT*j< cfcfcJ:^ &££(«: 

[0042] ytmmnu \ it. AMtzm^ytzm&yt 

#*3fe7-fVU-*4 5£;ft-LTii*I&{*4 6 tCiMffi-r 

5o *«i«SM*4 6ftBftje*»c«fcoraie«ti, so 
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7"c»?)£3!44 9{cA*l£tl3o IftiB3fc*ffl^TJfrtfflStt4 

[0 0 4 3] ftfttt8S4 9T«, *a5#<Dft*tft«i£it 
ft rjj&ffir&Ott *J K 4 o T V> 5 Sfr A 15 WK S ft 

s%K&8Miibi9fli 5 2 a, c ©ft^icgrjVTsr^ft 

*«8S5 3**iJWU 4HIMt»4 6tciMtti£ftSIMeft 
[0 0 4 4] #ttJ«K:*i^Ttt, nj£3KS(4 3« 

<d-j?> ajB^aa4 3<o«-r*anfoK»*««*aiJ4 1 

&m$MWi5 3^<:J;•5TS^t*■a:•5J:3^cLTV^5^D 
3 *»]»■*-« c k «t t> T, ^aSttffl* \s*WvWBift 

[0 0 4 5] 04 l±*ISB^(D^lii|iigC0m 2 O^figJB® 
Ol«^Wt5@T'fe5o *t5, 0 4{C*3V>Tl±, 0 
3&nc«IASiK(c(d:nc#IB«9«fd-U PSB^SttW 

[0 0 4 6] 04 CD^figli, HhiS^S 6 2 
il*7 0, 4 6 t+»4BiE*««IW-* d A^tH*S 

«a-<o«ifigT-fe5 0 ae*sa--y h6ou, 1 oca 
s%s6 2 k, cvmmxme zfrz&tiznzmmye 
zniVKommm* i o . 4 6teiSHi-rsfc4i)teB(ifi)t* 
»tt^-s«-ifiS6 3 tzmzx^z. %mm®6 \ it. 

0 3 icmm t t cq i: [sittTSs cot> *t(E-r 5 
[0047] m\ <o?tmm$n 4 it^ifijaek^tsn 

A^t5l*t4oT^5, iig»a-7 h 6 0A>e, 

ona^^ti 2 o?r 1 (Dummm 7 \ icm^nx* k> , jr 

36Ti:t,BrSE3t«£f!BWRJBiH8S6 5. 6 6 tc J: Offiffil^n 
Saj^7tM^6 4, 6 7tcioTdi^jU-^;i/^MSS 
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tlWDMiJ^76 8, 7 He <fc K) fri yfttC^jgS nt I/ > 

OKA^Sn, fi*?ft£ii$I-f So #7WP-*6 
9, 7 2*4, WiSL^Jc^tC, M^<Ojiff^T[p]i:(4x£ 

LT, JUKr-rvU— * 7 2*a»Lfc«tt, 
[0 0 4 8] % 1 CD^dtetS^I? 7 4T*li. $2®%JMffffi 
1 7 4 tefc^TfcTV-K^-y 

U K«lsIB*/l-tTHr«3tt»SE8«ft@«S6 5 . 6 6 

tcpr^M«§§6 4. 6 7*w§p-rs«9*tH2i*"es 

CO 0 4 9] mi <D«i8WfilJ7 4f(±, «^M(j 

jfio^aaTOSttTi^stf, ens, MAnr. iStesWi* 20 

7 omm\Z&^z.)W5 1* • K— 7" • 7ri , Afr6i5: 

ICti, WDMA776 8^P.«*&?n§Klg3 , e{iti«« 
{*7 O^ttfcttfrtJSfr-f , 8,««t(*7 0(CA*»£ft 

r*>6iwi«* 70 -eejw-sitttejfiR* 

*lTLt:?o ^CT\ WDM*7*7 7 1 fr6E&eft*ig 

7 O^fttfT^SSSi-plc-TSCfctfT';* 
So cofiffiicfctttf, leWMtft 7 o^WcSv^b 
tf7A • F-7- 7 7^Ar-MJtan>5li^(cl, 1 30 

ti*i^f*7 ocD^{*^«^7feo«tnc<£ffl-rscfc^ai 

[0 0 5 0] 05 (l*?ei3<0%i!.tt8§4)S 3 <D&ttflgffi 

[0051] Kmmwe 1 ©as 1 o3tm*sa57 a # 

OipJjjS<4miSLfca»)'e»*. S2«D3fci««»7 5Ji, 
[a3cQt8fi)ct[«H3?T'&oT, fijgftrtM offifflStlTV^ 
So »2 03fc«MiaJ7 5fcBI«ti:*10ft««Sl5 

7 4lC:fcV>T*>BJg7ft«SCi56 4, 6 7©«f *7^- 

So 

[0 0 5 2] H50ffiltlC6^TH:, iWa?<D^fiSt i: l»JfiS 
(CUT, fflie3teiB*^rt?i!!lfi««Ui-y V- 8 0*3t«MB 

si5 6 1 twiicmfT^ztmc* ytmm&6 1 T-t±, ® so 
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§§6 4, 6 7. 5 3iaot, mt>mm.Lrmmm^7 

0, 4 6tcX^LTt>So C©J:7 4tiWlcJ:nil Eft 

fifties i o«"r-5«bb^«»6 1 

t, fjft^^JtorsiifcfciK, ^g&Kiig 

)tOlH**^rS3t«Sl»6 4, 6 7, 5 3ZMm-?ZC 
i:tc<toTtD^fSci:^-e#So ^tbmfhtx 

3t*^gg{C5&ofc*^tcti, ffijigftSui--y h 8 ODd- 
SHftiS 8 2 (C!gffc(c|fi)jg)tj!?.^5aiaT?t S«fc 3 KSffiStL 

T*»w-wr, afi«aR3.-'y h 8 otcsiifiitiK'Mini-rs 

So 

[0 0 5 3] £43. 0 5CDSI)S7 1 6Mn---y h 8 Oli, $ 

8 1 S c iitcioT, 1 oo« 

mcitT'im ^n^v^ttJ73coi!ig7t^j#6ns £ a e 
lti^So -r&fr^, Mg^s 1 ^ettj^nsft 

^©mte^f* 7 0 , 4 6icjgft^nso H8a?Lfcj;a 
i:t^sft*^*s. -r^t)^, 1 -otomMi&mc 1 o<d 

Off e.o#tc«k Sf1?il]Wtt<Dli*P»ot^^ < -r c ttf-T: 

#So 

[0 0 5 4] i6 lifgie^jfP.^- -yh<omi <D«tfdt£Di8 

wht*s. H6»±s Kiieye»9 o**»is»t, 100 

ia<li!)teiK-etil#6n«:i/^J:7 4*W*OWifiJte« 1 00 

mr-it. vs&anm9 3 ^Br^^asEsraenaeo 2 
si, ftif^gptc^tsfiMt&oTv^tf, cc-ei±, 

®ie)fe^--y h*Cta^SSIl5!ti:LTt>So C<Di§£, 

tcSfJJSlfflcDS^^ATl-rS^S^feSo £CS?\ filj^ 
CJlB&£ftiEU-'y h«r^J9tegi5i:BiJ{*<D^.--y h i: LT 

«t3tc-rs^s^$>So wt, n^u-vn-ytm® 

[0 0 5 5] H 7 liae^iS^-- -y h cos 2 ©«lBSt^Ui 
WHT** 0 @7tct3V>Tfe, ©je7tif.3---y hlCRl^ 

^8^9 7 tsj^ftiiaMS&f&isissg 6 t*^ite.n 

Ti/>S„ M7 0^t4, IsbiSJ'tMg 4««WftOi(mHK^ 
^StS^tci:6ns««f52T'&0, »»» 9 5 ic <fc iy tag 
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Zo 07T'l4, Cft6©oIgftMg§§9 714, IOOpI 

raltStiT^Stf, i odRl^SESgifc i rxrmmSM 

«SI»ffiJKililB9 6i:tt«tT, »J»S^*bt**»« 
IHKiiSlK 9 6 fcA/J-T 5 c t tfT- * 5 4: r> icmtitt 

•So 

[0056] ii 8 itm&ftMz-— v b <om 3 <D&f$.<Dm 
So gfc, H8c^tt. Ria)tt««»i o i tnras 

ftMgggffifi&HIgg l o OtfBSftfltL-v McStt&h 

©JIS1SS1 0 0fcJ:oT*J»Sn*. H7<OStWT?t.»^ 

*ff3«*«c», ^H*OESEI8S*»6BraEM£»aiilB 
[0 0 5 7] £4b\ HI 7, 8T1i, #j£g§9 5&3VH4 

#»«»9 9T#ttSftfcE^#**neft©«»rs9ttS 

Sgg9 7,101 T^W-IgLTl^tf, C*U4, H 
RWK, »«tS9 5&«WJ:a4HftS9 9<DftW£Z& 

[0058] 09 v h (om 4 <Dm&<Dm. 

[0 0 5 9] H 9 afltritttx S»©»fift»l 1 0*6 
1 1T?*»U 1 OOif««f*f;:B!lS*£ 

«8!iie3t»*»W-r 3 ci i: tfT- # £ 4: -? t£*»J#-r 5t<0 
T*fc«. £i£ggl 1 1 OKIrtOffllkLTtt. £«8i 1 
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ecDatJ^^ffi 1 1 llcAM5i5(:t5„ -T&fr 

(Dftjf#*T*soT\ lae^a***:* < -r sf 

t4jta*3Cfc#T£34:?&«j£fcLTfc<„ C£0«t3 

a6*6sSttT*J<*:>gtf&<, life, TVf9V-Y\c 
<t *) £ U S , M/jJgft^fflftT y ^©ig^fc fe §S3 tc ft £ 

[0 0 6 0] 0 I 0 ttBftiejtSi- -y h 5 <D«5fig(D 

kwht**. 1*1 1 oti. mmmsdm \ \ ofrz<o 

-cm0i?Z>mf$.T3r>Z>o CcD^lCt, ^teg§l 1 3 

<fct), ^jEjM->X7 L AOT-y^^U'-K^«fc»3«t'J^:ttl 

a^-ffiggi 1 3 icKJrtZc fc*ffi*« 4:^ KLTfc 
[0 0 6 I ] ig9^SVH40 1 OT^tfci^C ^iffi 

«i 1 ifcs^ttfi-tfatsi 1 3 tiajpffloajEjts* 

»?, ^cgjM>'X^^©jt±lf^Ftl4. «/J^*:>S^:S«D 
ag7t^lSttTtj< /c#T'&<, T<yyyix-K*tf 
t>tl.5tg^(ct4, BftfiJtB^jfiiiQLT, ^S^W^OIfift 

[0 0 6 2] El I 1 «B)jBJt«3.-«y hcr)^6<D«5fi)cCO 
^HTfeSo 191 HCfel / >T{4, 0 9 OliRSttCnl^ 
MSgil l 5£nT$fttt&8»BS&|ilBl 1 4 ^#i6TV> 
§ 0 0 9<Dtg^(Cl4, pJ^SEsgil 1 StSJ^T'cMg 
ggffilftlHl^l 1 4 14, *0jS©)fcii*ffl«D#K»W-6ft 

s*, 01 io±7 icne%iti— 9 htciaitsc tt, 

BTflgT'feSo COW*Ht, 06<E>$jfi!c»c*tfSU 

06«DU4^lc*3V>T^fc:J:3^, ^g§ 

i i i fr<bth)jzft2>m&yt<DmtiZ7j-v>^y 

[0 0 6 3] 01 2 tittiiejt - -y b<Dm 7 (D«$Jj!tO 

^0T'&s„ 01 2<Dffimts 01 o^Bgtc^is-r 

0 1 1 <D£vlZ&ftm.&l 1 3*P>ttl^ 

WBrr*pT^MiU5IMEtt@»i l 7*,Bit^nTV> 



(9) 



ftfflW- I 1-12 18 4 9 



15 

ie%*«iM-*»i9«K*^oiae«<ota^*ffii»jKiw 

ffltZCttfift^ mn.ff3lC&fti£.2g 1 1 3©ft©#i£ 

Jt £ |g x. 3 c i: i: n I: fEffl i: * -5 <, 

[0064] 01 2©«J5Rfc*Jl,*Ttt, &t5t©f«*I(«<* 

vis- mic-MiomjmiciiLrrcitx&mmtf®* 
§§i i 3icx±i-f%i:mc, -?-n?ncDPi^Maii i 

So 20 

[0 0 6 5] ft*>, W^Lfc«t3{C, 0 1 2<OMf£lCfS 

i/^Tii, *Brayt«s»i 1 6K*fiSLT, $gt©Hj£ 
fiftow i^u* 7 1- - f^7 t mw-r zm&ic a, 
ttxti 5 n s <£ ? kswm- s o 

[0 0 6 6] 01 3fiJiWMB»«>— «*«j«*attwr5 

iT-fes. 01 3<ommt. maxm3.=.>y h 1 2 o# 

Z—ZHD^y'T-iSl 2 lfalC&%imi&t%i><DT-& 30 
3<> C CD J; 3 tC, ftif i|Sffl5 1 22-1 — 1 22-n 

tfftl^. afi3t«az9 h 1 2 0tf%J8ttas&« 

a»«-r*>w*-s?i 2 1 £&8iif*i:L-cgu-cv^ 
©t% mm^tm=L-y h 1 2 o©jteHMi8ini*nrc>EB 

©{±?3©L'lE&ilEtf*t<ft3, *CT», ft&littffK. 

zm&ytmz.-v h 1 2 o^T&ifsgBrtJcfc^-c, s 40 

[0 0 6 7] ftfc, fflj£LfcJ:?fc8rte*M5--ft}teig* 
8P*««tLfcMJ«i:-r«. cn6©8E«EStifc3t««aJ 

«£©8ftiE}tt«Sflc^tt©8BI»*«tt1"» 3t*eM8SBt*86iE 
i£gftl¥1±lc*f L TJ3-ft Wtt*#^ J: 9lct5ctA' 
tr#-5 0 so 
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[0 0 6 8] 0 I 4—0 l 8{C*><^T, 0 3 fc0 4Tatt 

[0069] 01 4 tcfci^T, 1 3 1 imffim* 

IfEDF ; Erbium Doped Fiber) , 1 3 ZltWlHSJitlM 
^t^StSWDMA^- 1 3 3 ItMffiftcDftm 

m±.<orcib<or^^[y-'St. 1 3 4 tefmKWi&wit®. 
m*m.&ffiRK7-<>\>2. 1 3 5 ammmfr'wm&ft 
<D&^*mtf£&z^mtmm. 1 3 Git^smm 

as£#«rr£7fctfM> 1 3 8t± 1 3 7-c*#*$Lfc{s^ 
K*mf5.mmc&&lrz7*bir'f*- h\ i3 9ti^ 
S5Sftfc«^ftr^*3W\ &gft»Sb&*Trj TBJ£ft« 
8§§§iffij!Hl¥g l 3 6(C»J0fi?«&3MfflIsl&T&£. 
[0 0 7 0] 0 1 4 »C5?-r3tilMB«T«ta*Jl£-^JSiJ»P 
(A L C : Automatic Level Control ) ^rfcCftoTI/"" 

ft#j£2§l 3 7T#*£Lf;:f§^ft%:7* K 1 

3 8TflZX{BWc£ftl,fc& MHI9BN 3 9T-ffi/£© 
SiSffi \m b , * ©M##*(c ft § J: ? {c pJgftMg 

« 1 3 5©ffi«b««t«nr^»S[ig|Bffrg||g 13 6^ 
LTfliiJfaLT^S Ctf, A L CMU^y r> 0 
[0 0 7 1] c©J;^tc, 3fc«MIig£i»©l*W*SH- J f» 

a?L/-c«j; 9 ftT «y ryu- K^fcfcttsf«jfigi±^'f#s 

c<t^W*5 0 Sfc, fi£#ti. E!lg^©a^U^l/©£ 

fk*, iaiie)tag»c«tft-r*ai!ft*a£fl:s*s c tic*-? 

Ttteiflgli i: K/jigJ^ilSn. - «y h t v> 7 «t ^ ftSJa- -v h ft 
*<«Tti|{c ft o fc t ©T-fe i> 0 

[0 0 7 2] 0 1 5tt, Jfc«*ii5©^ 2 ©WjSM«3tW 
t5IT63o ftfc, 0 1 5fCfcV^T, 0 1 4tmt® 

[0 0 7 3] 0 1 5tc4o^T, \ 4 oitm^nmtiV' 

§§. 1 4 1 l&ftttl&j® 1 4 0tfiMSLfc««^*18«S 

— k 1 3 8. i4i *:>s 

4»W«:ff oTwJ^^MSgslEitllll^ 1 3 6 IcifflfflHf *t 

[00 7 4] 01 5 tC3?-T)tt«WiaJTli<i*3tfiJS3y- 
/glC"t"5?'J?y— '/iiflfJiBI (AGC '.Automatic Gain Contr 
ol) ^fT-pT^S^fi!t©»fJT'^§c "9-^1 3 
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figs «t ^ tcHr^««gis i 3 5 ®Kim«c«i*£%x$ 

8§Sg3i>JlHlSS 1 3 6^L.TflJSLT J fSCi:T% AGC 

[0 0 7 5] WDMA^7 1 3 2, JfcT-i Vb— £ 1 3 
3, iftSaMR?-^!/* 13 4. RCHNHltft molt 
ffl Utttt LfciSOT'^So 01 6(i, %J8tiiBIM)ig 3 <D 10 

[0 0 7 6] ft 43, 0 1 6(C43(/*T, 0 1 4, 1 5tm 

[0077] 01 Gic^txmm&T'itmmt&mcetig; 
znzm&ytmz-itLicfcm-tzm&yt-'jiLmm (a p » 

C '.Automatic Power Control ) £rf? o TI^SStfiStflRjT' 
&So JfcSHftSl 4 3t»«L/iaieM7*r^ + 
- K 1 4 4 Tf«»fi*fc:**Ufc»» ftJSPIeISS 1 4 5T« 

ft?«SE8 1 3 5<0K«i«M«nIS^8Sl8ieil!ilaIES 1 3 
e^bT^jaJbT^SCkT', A P CWW«rfr 3 . 
[0 0 7 8] til*— SOfae3te{±WDM*y-5 1 3 2 T* 
A*8«fti:ffiS*n, flNIMHfcl 3 1 T?{1^3t*ii« 

t^o ms*nfcfi#jtti4«saMR}t7-<;i/* 1 3 4t- 
[0079] ctDmmcfc^rn. mi&ytwiy-i*- 

gtfftl^ittefctt, M»flDALC»jaMf»AGC!lilWfcHI 

[ 0 0 s 0 ] 0 1 7 it, 9tmmm<om 4 nmjmitvm « 
-fs0-c-&So 01 7 fc^-rftfcfiw-ctijgwfiiaieflfi 

3 5 QBftMfeW&XatgHHNlSB 1 3 6KJ:t)t 

So 0 1 7(0«&, S<)S7tSt±HU^A>60I5)!lfi^{ft^ffl 
k 6 Ott&ttftiftnoeft^ftlCtt U S>J6D t £D 
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to <o <om&m t \mfr e <vm&m t r-m* s 
< a 5 , (3*«toa»«D3i5fi:*4i:*flrfl6tt*«**. 

[ooa 1 ] «6oT, M2rfr£niBft*0M&-r«ttilE% 
« k &75fr 6 ©j^^^W^-r S fi&iSftjf. k l±H b 5 
C fc*iai b^tf, ^-OrcJ6<D«B5tAUXTO0 1 8 tC^ 

2ns= 

[0 0 8 2] &43, «73ftfftg<Dlf£0&$fi£g3£c9ft 

*»sfSo 01 8(±, )tti*ia5©m5<o«Bgff>i*ut^-r 

S0"C?£So 

[0 0 8 3] 0 1 8tC*5l^T. 0 1 4tV>60 1 7 £T'k 

■6. HBT, I 4 6 ttBMB**»«W*3tt»«»T* 
So 0 1 8Jc55-rjte«9«fflT?H:iai 7k|elb<, ?X7?|pJ 
i»fift«*ffiOl«fiE*afflLfce9T*S. 0 1 7 k coil 
Wi, IftiBrtBfr&orafiJfcjWfcSHSBl 4 6T#«ES 

fc, STSS^MSEgSl 3 55:11 8 cD<t 3 KEHLfc^ 
■P, Jfc#«»l 4 6 0MtcfiBU ft#i£8l 4 6T» 

cciW, KMHKfti 3 l ^toM**^0«*&ak^ 
6©«lft««JttiJIM!H<HB l 4 6 co^teitlc J: <3 

[0 0 8 4] 0 1 9tt^i«WBOne)»ti>-v h*K 
(Cl±, U-f«Mi bT«»8«igtffflV^ttTl>>3 

cot-, nojtAixw-rskftifiiSrtoftffiWBtfta-r 

SA^TSSo 

[00 8 5] f CT*, 2 OtOfgffijSScoa* S WlUftM 

^sttSo w*«r, ae^i 5 7cojgfi^A. , me 

9tm\ 5 8C0«cS^A 2 (Ai ^A2 ) tU ©Jfi^ii 
1 5 7, 1 5 8C0tt)/3^l±it^fl^T'5l/^Cit!g-rSi 
3^fiSc-TSo fffl^ESt^ (PBS ; Polarization B 
earn Splitter) 1 5 9 T\ WlSHM 1 5 7 , 1 5 8 COffl 

^^fiife-^-nSt-rs. l 6 oii^r^-leJiE^T-, 0 

eft-&2 2. 5 atcs^-r So mna&iitikvm&mt y 

5-7f-0l5f I 6 0 TffBJtffi** 2 2. 5 IfiSfH b Tc 

muimzL-v h^?,m*^nsn toftwtmi 

»rt<OW.5?iTE9*bTBSo-C< SKO^liSD 1 ', 777 
■r-StK^ I 6 0 Tfiifeffi^ 2 2. 5 Stsjig 
t>k<0)t (P B S OtH^Tt) k«(B7t®AM 5«Is]$Eb 
TI/^S. CCOfci6, (fft&ft^fCKSTfrDX-^ h^WiA 
i th cO^cOfiK^-^Oo 
[0 0 8 6] C60J;?tc, gjg^M^fiig-rST'dcOjiSS 
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nt lt u— ?<DnM^ftvnMikm*t2L-tim%m?L 

[0 0 8 7] f &fc>-£, BfcEJtt«Ui.= , y Hc&JMLTA 

tfm&%ffli&yfM (ld) ©w*)t*®efttcffii/^<, 

[0 0 8 8] 020 tt*HBJ<D5tigig^om 4 <0£ti&£ 
88<D«fili*^-rH-e*« 0 0 2 0<D^fig{c4oV>T{±, ft 

7* h*V*-K 17 5k, SftLfcE&SJfcOtaaU"'* 

;i/**r.$«"r*is«i3g& 1 7 6^Dje7tAtj^-^ 1 7 

7 k LTSRltTV^So *«DfficD}fcilM»» 1 7 0c0«fig5± 
3o *Hfill9gffitC*il/^TH:, COlffligftA*!^* 1 7 

^-{C cfc 3 T ^ - .L £fj§£ 2 •£ £ 0 
[0 0 8 9] $fc, iSieftcDftttfiai? 1 7 O'xcDA^m 
#«TLfc*£fcEiIiaBfr&ttSfta^.=-'y H 7 1 

fc:«aug^*as*K roeftap^-y n 7 1 i>5oart 

[0 0 9 0] C(Di9^Wi- fiftHUB 1 7 6A>f>Sd 

ie««ux-y hi 7 1 icmf<z>nT^zMmm& 1 7 3 
3^rii»-rsag7 i e^igiJ!)i5]gs 1 7 2 KrasftofcHfl* 

[0 0 9 1] CCQJ; -5 fcifflWi, ^iQ*S&ii 1 7 0 kSjjg 
ftflSUL-'y h 1 7 1 k*»JSt-r*=i*^* 1 7 8tfftft 

feft^r^TifeftsnT^Siikfrs, AtffMtfct 

TV^kfTK, c«D=i***l 7 8AWi, SftigfttfA 

ffifti^i^MffiTsck^ioT^*?? i 7 8tm 

k LT, T'^-AfcWeLfc'j, WBfflkf*'v Y9*> 
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>"T3&k LT, ft»LT^SA*fcfi*fc:;S6SfcV\* 
[0 0 9 2] 0 2 1 (i7tt@1lBaPkiae7tjfi3.--y Yh<D 
t'$5o 0 2 1 ©StfigT-li, «&<DISiJiSftffi 1 8 3 Oft 

M 8 1 fcn*** l 8 OC^oTftJi^tCgE; 

«t*n*o cois^-tiife, n*^* 1 8 oawnT^s 

10 k, f^H^r-r-SAtc/B^t»fce,f COT, 3^7^18 
[0 0 9 3] "T&frS, K&t^-* 1 8 2£^t, Pijjig 

ftj!f.zL^-y h 1 8 1 <oytmffi®tmm.?za*?z 1 8 

0fr£<QKS*ft£:#i£§f 1 8 7* h*-f* 

- k i 9 o -etftttj lt, ^MiEiESfc^ffl^*^aim-r 

3- n*?? 1 8 0*WiTi/->5k, a^?^ l 8 0# 
cDT\ £481311$ 1 8 6li, E*f3fcO/**7— tfffiJgftJ: t> 

SJ»tf**«ati\ i^ftiS«#S?<DMaM£A£ < L, 

fflfiftoa*!**** l< tts^jtu^i/i-efiT?^ 
*6««^*»j»iais 1 8 7tcjn{iL, naijS^awKigiis 

1 8 83TJTLT. ttigftiill 8 3<D»f|s*±i&««lS* 

Jt5 = 

[0 0 9 4] 0 2 2«, ®)jeftj®3---y brtTOKjigft 
»<0»R©ft*fcOV^TattWr5Hlf*5 s 02 2 

( a ) <D£r> icm&ytffi&mMt&ftT'm&XM (ld; 

Hirffif^^atsc k So 
[0 0 9 5] MAtf, 02 2 (b) <D£olc, Y^V'J 
X^2 0 lfCfflSLDaMorc9W*&ftTV>Sit£-* 

s«?jit% i k-rsk, h7^^ 2 o i <omwi.fi 

tt, P= (Vc c-V) I k^So -73, 02 2 (a) 

X^?2 0 0©?H»^*tt, P* = (V cc-4V) I 
40 C CT\ Vcc = (1+a) V, V cc = 

(4 + a' ) VkL, at a' l±(iJS*Lvk"rS«. 

[0096] fCt, 022 (b) ©fll^T 4 OOgfifi 
LD*Kft-TSlS^'k, 02 2 (a) Of^Ohv^ 
X * £DM»ffl7^i±t$-f 1. k , 4P-P' = (4 a- 
a' ) Vlk^O, 4P<0**'P' tOt^C^ 

so k^T?**kl/^«!l*^** = 
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[0097] TztcLmmL DiDmsmmmmcimz 
n-r, mz.&, ®&y£wmmEL&ftT'W}&LT)*miic 

S&fc^-TS, 

[oo9 8] u±.<ommmt&itit77^/^mmmz-o^ 

[0 0 9 9] 

[oioo] 9tmmmttW)&xm*'£tsW}&ytm3---y 
[oioi] Tteem^T-xiA^fi^co^fia^ti^-r 

«§§<DM««£iSIfi t S c t ic J: 9 *f £-f ZcttfT'Z 
M8S«£g'M^SC<ttfffi*So 

[0102] \-frz>w.$i.(Dm<mmmcm 

[0 2] Bj^jgcStitD^^-^^-riaT^Sc 
[0 3 ] ##P£<Qftiiiii§§<Dfg i (D-Mmmmttrnw? s 

[0 4 ] *¥£w<DKmmm<Dm z (D^mmm<DmfS.^m 

[05] *f$w<Dxm«%m<Dm3<DmmBM(DMf$.itm 

[0 6] ijjg^i- -y h<DBg 1 ©i«fiSc<D^0-e^ 

[0 7 ] ©jja^n^ 7hoi2 comf8.(Dm.mmT°& 4 0 

s„ 

[0 8] h<Dm3(Dmf8.vmwmz'3o 

So 

[0 9 ] m&mk=>-- -y bom 4 <omi$.?>mmx%> 

So 

[010] m&ytm^-v h<Dm5<Dffif$.<Dm.mmT>£> 
[011] m&m^ - -v v e <omf&<D8tm&v& 

So 

[012] m&xmz.- 7hoi7 (omfS.(ommmx'& so 



1 1-12 18 4 9 

22 

s = 

[013] ^±fi-rac)-^iss«5ESt%^-rs0TfeSo 
[014] KwmttHom i <o«j»«*8Hwr*Bn?* 

So 

[01 5] KmmB<Dm2<D®f&mzm.w-*zmx& 
[016] w&mw<owi3<Dmm\*mm-z>mx-& 

So 

[0 17] 4 0«lfig«l*»Wr5H?* 

[018] Kmmi$(oms(Dmi£M*mffl-t?>wx& 

[0i 9] Kmm%%(DW}i&Kffi=i---y bmcts^x. m 
mffl&*&femftz&zfc&<DM&*7n-tmx'ib2> a 

[020] *»ffl©3t*«HOa 4 Q*fi»gffi£>1*l£& 

^•f0"ess„ 

[021] 7teiM«gPhi!)g7 i c?f.^--v f tcomm^m. 
[022] Bfrfiytfiui-v M^toag^so^ott 

7jtCOO^T»J1-S0TfeSo 

[023] ra*©E&ie#*#©wj«*is*-iaT*.5. 

[?9^Oa«0^] 

IK 4 6, 131 

12, 42, 91, 111 

1 3 v^ymmfs 

1 4 ^mtmstwrnme, 

40, 60, 80, 120, 171, 181 fi&;g 

41, 61, 122-l~122-n, 170 3£ 

43, 62, 8 1, 90, 94, 98, 110, 15 
7 , 1 5 8, 1 8 3 EbSJtM 

44, 68, 71, 132 WDMAT^ 

4 5, 4 7, 6 9, 7 2, 1 3 3 JfcTWVU'— £ 

4 8, 7 3, 13 4 jgSSiR^-c;!/^ 

4 9, 6 3, 9 5, 1 3 7, 1 4 0, 1 4 3, 14 6, 

174, is sytmm (5mm> 

5 0, 138, 141, 144, 17 5, 190 
5 1 , 1 7 6, 18 6 

52, 6 5, 66, 92, 96, 100, 114, 11 

6,136 ai&ftwmmm®® 

53, 64, 67, 93, 97, 101, 115, 11 

7,135 nrsgft*ss 
74 sn aftitmas 

7 5 35 2 <DftigM?!5g|5 

8 2, 9 9, 1 1 3, 1 8 4 

1 1 2 7'>y7'^U-Kffl(6!lS7 , cM 

139, 142, 145, 173, 187 Ufa® 
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1 5 9 ffii&&l£M? (PBS) 

1 6 0 77 ^-r— Hfe? 

172, 188 ifflewraftsB 
1 7 7 ras^A^-* 

ran 
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17 8. 1 8 0 n^^^ 

1 8 2 SSrt-* 

2 0 0. 2 0 1 h^>v>X^ 
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